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¥ 4^ Sj-^^O.^. ^5)<H A 44^9 itS. C-flo]Bl7> Zj-Zj- 71^-, ^ SE^r 

4 s 9X$r #efl^l z* 4^*fl t-fl o] >^^>fe ^ofl 

^4 3M4fe 31*1^4 *)M ^J15L 4^- 

3M4^ "fl*H3 # 4*1^4 ^-g- « 0 >^^ 4#*Rr t!: 

4. 

o)s\. ^ rt-x$6\) z>£r *IMe]* ^ <^^ofl -f}-*l*}-7l nfl^cfl cflolB] 

*r &Ul4, J£tb U-44 -iRHl 44 -SL^f- ^1 4*fl cfl 

o]4 ^7> ^-f , o]^ 0.3.4 cflo]^ ^7> -g-ol^-o.^. cflo^l tfltb ^ISl^* 

iL^m Jl44 &4. 
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^ as) ^ *flI2.i!W ^^>7l W 



^-^^"^{multi -partitioned flash memory device and dual journaling store method for 
storing data in partitioned memory} 



£ l£- ^2fl^ 1-2*1*1 ^ls.e1 M-Bfifl^ 

£ 2^ iM^Sl t^sH a]^^ T^-gfe JFFS2<M *i#*<H^ ^ ^1 

£3^^ ^l-sfl 4# 5La]*V s.^. 

£4^^ *m o]^ x}^ xi#ti<HHH ^^^^ n 

<>1 ^fl^TT ^ J^O] ^Tg. 

E 7^ Ht*$3\ °W ^£-0.3. garbage col lect ion(GC) ^-g- 

51 9fe l^oll ^ 3^1- t>H£s] o_J ^A]ol)S. JEA^ £1^. 
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£ 10^ €■ 3« *}-§-*Hr #tfl ^7)^ £ 

HI : ^tipf- -^1= H2 : 

Tl : ^«>-¥- HQ T2 : ^^Pf efl^ 

C : #<&33 

<15> £ ^ o. t)]olE^ ^<5}J1 n^}7] ^ nfl^S. #2flAl ^£^(flash 

memory)^ *>=^^3(hard disk)!: o].^ xtfl , o]«- £<££)-^ s\-<£ Al^(fii e system)^ A 

C)}o]El» 7-]^>7l ^ o-|^ *i#«<HHl ^ 3H^. 

<16> sle^l ^JS. ^2)- oj-g- 7l^o] ^^-ofl tcj-e}- PDA (personal digital assistants), 

HPC(hand-held PC), 4ftfl£-, €*r*"Ke-book) *§-°] &<>] 7flts|2 3H^» x\^is}7) 

^-^^ 4ftfl7r -§-o}^>31 BD>s^ f X^^ol iL^Tir l-Efl^l 

<it> S-eflA] ofls.E^ RAM (random access memory)^ J^-fr 7}x)lL &c>. l-sflA] 
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>i8> zie)i4, *>=ri^36il ul«B 7>2H 5-lO^fl ^s. <>1*1 3Mb] 7 > *fl^.£- 31 

*}&\% *ZL*\ tfr nfl^ ^] ^-(cleaning) T=r^H 6 > 4*1 4 s Sife 

544. 

<i9> ol^dntel co.) ^^H^l 7fl^-«r 28F640J3A 2. ^ (model) #^^1 *l|S.e|* 7)^S. ^- ufl, ^: 
^- ^S.t= 100-150 nsec(4-le^)3. RAM^ -rMr* ^£3. 4 = *1 1& , 7 ]s. ^afl ^J£7> 

^-tfl^o.^. irelcf. (buffer)* ol-g-SV ^7] 32bytes a^-S- o]-g-^- ^-f 2 18 

??sec(*HH3.a) ^s.7> *!-§- Ir-iKerase block) &4\si\ *7] ^ # 0.8 

sec ^£7> 3E.tr, th^l ^Nltf =r *1"§- «3 3.7l7 r 128 Kbytes^- U^H, 

s£3-6ftx\ x]£ tf-g- A]~g-^ ^ ^ 2)^ 7 > 10^: Si^S. ^«fl^ °l%7fl *1 

*zJW *fl5-5l^ ^^r-ir IHt(erase block) SE^ Afln^HC segment) 2} tr4. 

<20> ^2flA] ^(cell)-i- ^-^Rr ^-^1 h^, NOR, NAND, AND ^(type) -f-^-S. ^-S^ 

4 1 ^3. NORM- NAND #SJW 1£2]§ NOR l^lfe ^(random 

access)^ ^ ^5.7} i%a:n. y]H # -g-°lt^S ^2.^ ^ ^Tlofl ^j^ <£^£H 

CPU7> ^fl^fe ^=(code)» 7-]^-^ ^-30.3. ^3. a>-§-e)p^ ( NAND l-eJW^ -M^s. — 
H "3^ nfl-g-ofl -g-oi- 5Xt-«ao]x4 olulx] 4^ tfiflaj 0.3. €■ -8-^ t-flo]E)» ^ 

^71 7 r ^ 5.3zl^ 7>^ 71 <3 ^(EEPROM, Electrically Erasable 

Programmable Read Only Memory)^ ^-ttt ^e)H4. 
<22>^E]H nflS^o] g£ -g-g- ^-0>S-O. ol J£ ifl^ S= ^ cflolE^» i^*H 
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c23> i4<5> 7 > ^£E)^ ^rLeflo]H. 7 > 7pg-^ 7]-& <a/#^ a1>^(BI0S, Basic Input/Output 

System)^- aflM: ^ ^tH^ 
<24> £ 1^ ^2flo} #5flX| Pfl2.^ #*1(100)» M-^lflfe H^oi4. 

<25> £ if ^-s^, HHel7} 7l^-s)^ ^liej(HO)^ X-^sni(i60) ^ ^-fc- ^fe Y-^ 
S^(180)« X-^^c1(160) ^ Y-^3C-1(180)^ ^a.^^) ^3zf <go] ^ -g-^-o. 

<26>Htb, ^>-§-^> ^lB|3Jfl 01^(120)^- 1-HflAl ^(100)» XlH^h ^>-§-7V <?] E) 3)] o] ^ 

(120)^ ^2.^(110)3.^ ^4^* ^}o]^ H^l^i^- 3X3- , Bfl^^Bl (status 

register)(130)£r ^ *flS-5Ull0)3 #3)(7)-Ij-, ^ 2.^ ^;*)* ^tb^r. H^l^lr A> 

<27> at!:, sense ampl if iersX 140)^8: *i|JE.e) (110)3- <£^£M ?J°-S, -#7] # 

*1 ^71(140)^ ^s.^(no)S^ 71^- fE^r ^r^-^r ^tb ^Jlt ^^Ht^I A>-g-^cf. ^» 
«^ 167fl^ <y/i^«(I/0s)sL tfi*Wfe A l/0i *rH^ ^>-g-s)<H 1671)3 

<28> S&th Jg = (charge pump)(150)7> 1-BflA] tifls.e) (100H 3 Str^-fe^l, #7] ^ 3gs 
(charge pump )( 150 )fe ^5.^(110)3 7l^-, ^ ^ofl ^^.^ sfl^*- ^sK^] a> 
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c29> 0.3. Jg^o} ^sflA] nj)2.Bj ^4*) ^£.^(110) >H«- ^BS 

71^-£)JL ^fiSjfe A>-§-^ PflJELi^ 4^. M^g. AV^^q. sfrSLis}^ ^-X\ 

<30> ZLfi^u)-, i§-X\ ^^-(simultaneous operation)^- #bJM pflael ^ *]:£(:§-# 250-500 

msH -§--§- 7^-i-oJH iL^t}. ^ ^o] ^i?}^, o]^ ^2)-^ fill 

A} ^S^S^E] 3)^ 5LE.» ^^S^cf. o]^ ^Ajofl c-HolB] 7^^ ^^M: o]-g-^> £ S. 

*l]2.Hl l^r* ^ $£51-^ *Rrt(| o|cf. 

<31> o]^ ^1^^ tfl^§>^ 7l# ^ ^M-^ 4^T^ ^lS-Sl 3fe 

<32> ZL^q-, o]^ ^o. tf,^^. ^1^^. #30) 2^ ^]7> ^^7) nfl-g-ofl = 

^1°17> 71147]-, #5flAl ^SB] :#*|» Af-g-^Tfl ^ W]-£-0] ^o] ^-J7 ^ 

<33> 4^£.3L o]s|t): #HflAl t>flj2.e)l- o]-g-*H sj.<y aI^ej^. ^^j. ^gfl 7 1#S^ ^ # 
^ 5,404,485^ Flash File System**]^ ^1^-^ ^■^7} , 1995^2. USENIX 

(conference)^ 2)H*] 155^1^ 164^1 its. 3 ?*. A Flash Memory Based File System^ *fl^-£] 
91^. 

<34>atr, v)^ ^r*\ ^J: 6,128,630^ Journal space release for log-structured storage 

systems^ n)-^- ^ 6,128,630^ Data storage library array with log-structured file 

system which allows simultaneous write and garbage collection ^oJM ^r^tb 5.^- ^Sz&l 
x}<Q log-structured file system)* 1-&1H d]]s.^o]] ^-g-A]fl #2JM a] 
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^(JFFS, journal ing flash file system)^ f^sfl 7]#o] ojrf. s)-<g a]^^ 

0 1^1 ^5.*), *>1^ Afls. ^H^H tHtb ^(version)-* Szz. ^ 

^lt- 4* $X^S= #°)5L, ^7fl ^]7> cIMeH tfltfl o]^o} DflolB]S £]#°> 

#±3-*] 4^ ^ fl^ffe ^-g- ^Hrth 

oe> JFFS^ Axis Communications s^Khttp: //developer .axis.com/ software/ j'ffs/)^^ 7fl 

# ^(version) 2fe RedHat 3|AKhttp: //sources. redhat.com/jff s2/)o1M 
FSF(free software foundation)^ GPL (GNU public licenses)* ^b)- 7fl^V^l 9X^. £ 2fe -I- 
BflA] iiflasH 4^ a1^-§- jffs2*H ^^^^ tr -g*] 2L<& 3E^o)t}. 

<37>£ 2» f-S^, o]i=- JFFS«l)Ai #HflA] ^JESH t-flol^7]- 2) ^7>X1 ofl» ^.0]^ 

o]t£ 4^ Al^ofl^, ^ ^ sl-^(Linux)^ EXT2 sf-^ Al^oflAi r^j=£] 
(directory) ^27} 5>J^- nfl , JFFS^l ^^ir »<H4€- ^ & c]?3)£e)<>] ^wV^^l ^ 
71 ^sfl £ 2^ (aW^'H, r^BJjse) ^HS](Dir 1 entry)!- T^^cf. <^7H 7-^5]^ 

i^=(node)2} Bj-^, ±b_o] = ^ CRC(cyclic redundancy check), ^f- 

S. inode #JL, tH€ i^L CRC, CRC, c^Sel o|-g- -§^14. 

<38> 4s. 4#°fl #7) ^5LSH inode» *i#tr4- 5L l^H^ Dir 1 inode7> S.^\^]o] <& 

2-^. <^7H 7-]#£j^ ^ji^ i-s. E ].<y ) ^^ol ; a}e} CRC, it, ^r-§-*r ID, zl 

# ID, ^^Al^> ( *jeAm, ^^AjTj- ^014. 
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c39> <^ c]b3}^&| inode-b ^>-§-^H>ll ^£L7> o>q&|- 4^A]^^oflA^ A > 

^Ji<>H f o]i- tig el- c-flolEl( m eta data)^ c^ssl °H) s^}^ 

% ufls. t^Me^ tJ>^- 7 >^lS. ^ <aHBl(File 1 entry)* *\^5L inode(File 1 
inode)* ^^tr 1 }. 

^7} to, s)-^^ ^-f s}-^ t-DolE-KFile 1 data)7> inode 
<4i> o]e} JFFSfe ^5.^6)1 tfliSf) t^se^ sj-^ ^^o.s.(journaling) 

<42> J£ 23] (bHH:^, Dir 1 inode^ File 1 inode7]- Si^sM Afls£- RSlS. 73^15)^, -^sfl^ 
nflEl- t-flol^fe ^-ssj-C Invalid) #^5. ^#3., Afl3.£ 3He^ fr^r^ 7^ 

°1 #71 ^-jLSj- -^-Bfl^ ^^fls. x8]o]b)7> ^o] o>qe} ( 3Hel5r 

31 JLAl i?> ^ ^°)JL, Xftg.^ *\)o)B\o\ tf^ ^ ^ ^]n>3. ^ 7 >t}-4. ^]E-3. AflS.^- C-fl 
°1bH ^^}7l- ^71^, o]^ tf^cq cilo]B)7} 4?^r ?M -§-^1^. 

<43> ol^Tfl AflS^- eHolE]7> T^Sjt} JLlfl , ^A]^ 7^ ^#o] tg-^H ^StJ] £| 

-f-it (erase block) ^5.^> ^Ml*flo> *>7] ttfl^-ofl £ 2 £] (cHH^ -ft-g-tHval id) *\]o}&\ 
(Dir 1 entry)* ^JL, ^JL^r *|-§- «o] *fl$|*HS, £ 2^ (dHM*!^ *) o. ^ 

<44> C]^7)l ^^?>o) Jf^H ^-jLtb ^#-§- 5.-8: ^ #^5. *1*M Afl^L-g, 

* ^*>fe 2^-8: Garbage Col lection(GC)e> tr*}. SEtr, *!•§- 43* ^r^^f^ ^l-^^l a}] 
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S£ *W3* SU^r ^-^r* *HKFree) °l*fl j^-fi-^ol 

*M- ^-^>7] $J*H, J:?!: 3Hem 6 l-f-*>jl M 3L7l S. ^F-Jls* Ir^hg- *>JE^ % 
-ffe fit*. 

<46> ZLSiq-, ^HClial^ Sj-^o)l tfltb *>7l ^ ^ a}^ ££2^ 

S-O} ^*H1 ^5L4=- ol-g-SKr ^-ffe 5£t}. ^ELtJ^fc 4^ 

cf. ojsq. ^-71 JFFS^ «<H=]JL3. ^He)^- inode^ ^^7> 4^ 3] 

4#*>7fl 4H7l f^l, ^-EflAl p)15Lb]-I- £<3*Ml£}- ^H(mount)*H 4 

°flJ2.S}^ S.-^ g^ZL nflEf C-flolE^l- ^o>o> v]^J\^ ^ ^ 

<47> nfl^ l-HflA] pflS.^ EflAl ^ 1^^3.1- °)-%--5}<$ S-OL =?-2i<>\ S}-^ Al^C^u)- A-^ig 

7l 3HEi» €i^f pflB]- ClHEi-i-o] ^ C-flo]^ ^afl ^#ofl 

Sa^, ^-£7> l-eflAH 40-50«fl — ^ jI , -g-^°l 7}7V ^HHCgigabyte)* 

^fe 37HH t^=L 3l).<5j X\+^ 3} 6. Bfl^ -gr£- Aj^-i- iL^Tfl 

7 A£r ^ tfl-g-^=2.] ^Blnlr-l^ t-11o]e-11- z)]^*}?) ^*fl^ Af-g-sl^dl, d1)e]- t\]o) 
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3#<>1 alSH 13*J 4?> # cflolE]^ ^^>xl 1144^ 

-§- s^g 4 ^§-^4 4 jL^ol ^0^4:^ cjjgol 5^4. 

£ *M47] 4*fl 71^- ^ ^ ^-§-*V£-^ #Hfl4 t^SL 

3 3-*H 4^(partition)°l 5.^-5] ZL, 4 44^ t^g. 44 -#*|) ^s., 7l 

S. ^ ^ 7 ]. 7>^J&^- #4 ^EflA] ^3.^4 ^ 44^6]) 4#4^ tiH^Hl tfl-gj) 

3M4« ^-Bl^H, 4^ C-llo]^^ Dflxll ^, 4 44>£4 

44^4 ^^Jl, *fl4 C-flojEl^ #7l 4 4^#4 ^ 4^4 ^ 

^ 4>i*8 ^^o^-ir *A**Hr3) n ^o] #4. 

#4 S.^^ ^^>7] 4^T M^ofl 4^ #BJ)A] liflaEj #*]^, 

4^ ^asl4; ^-7] ^12.44 4^ 44 ^e)^ ^^-s)^ 

°1^7> 7m, S.^ 4*0* ^ Sd^r 4n"4 4^4: ^"71 7]^-, ^ ^ 4 

*fl« 3* #°*M: #^44 4tb 4^ ^l^Rr #3 ^H4; ^"71 4 Bj-^^o] 

7>^^r 4tlr 4^M ^1 1#*1 #^4 ^ ^7] 4 4^4 

^ 7>W 4*H, 714=- 4*> 44 Z>X] ^7)# £^4~b 4^4 *f| 2 

44 ^7|7|- 5L^H, 

^-71 2]- 43^1 4#4^. C)lo)E-l7> <$7) 4 44^ 4^§" 44^ # 4*13. 

«4 21-4- ^4^i^- 7-1^^- JB.^ *t4. 



48-12 





10: 



12533 



#^ 2003/12/27 



^3<*f| ^ ^tfl ^^71^ ^-7] ^ #eflAl #*l7 r 5Ef-£)ZL, 

tr 0 ^ tt^(bus) ^ -^71 tf^l <S^€ =3>H (processor )7> ^1^1}. ufl, # 7 1 cf^ 

-#7]^ ^-fr ^8^7] ^ ^<H] tcj-s. ^SL^ eIM^* ^^} 7 ] 

W ^ 7-m*y t^^*, ^ cflol^l- 7-]# ^, ^BflAj ^se) ^1^1 z]- sj-E^o} 

^H, Sj-E^o] ^^"^ 7^5)^ CH^B]^, #ofl^ ^0. S 7^>S|^ 

2| Sf^^ofl ^-g-^ Tj^ul, ^ ^rrfe ov 

^■^--t-^ 7^s]^ c-flolEil;^; *l«pf 7^^(front journaling) tlH^e}- 
St^S. t^J-s^ 3He1#-£- *W 7-1^^ (rear journaling) clHElef tr^f. 7^0] ^ 
«rfe 3*1^r ^^(head)er %W , 7^^^ ^ ^-S^H ^*3*Hzr 31*11- 3]<^ 

(tail)ol^ *Vcf . ^, ^tipf T^^O} SfljELi*)- Efl^o] ^ti>«. T^igo} ^JZ<4 Efl^ 

°1 ^^DtrCr. Stb ^^Sf 3]t= 7r ^7}*H ^M-Tfl 3tt f^o v 3 0 l 

2f 



48-13 



192533 



M <g*|-: 2003/12/27 



4^ inode ^ ^e)- 3H^» ^tJ-o) ^^>rf. 

*r ^tfl5] Tj-f jjiJE % ^ ^, s}-^ t-flo]^^ 7l##*l^ ^tiV^-oii^«. 

tfltt ^7fl7} «£<^ nflfe Cl]o]E|# -^-J:^ SAli?> €r>^ o] ^^-4 7 |Al3i|- ^] 7 > *V 

« ^i^^^ *tiV^- 7^^o] i^q-Tfl s)i ^oj-^oi 

l}X| ^*pf 2f ^Jf S.^ #o}7> n)]o]E^ 7fl^>7fl ZL ^ofl 

$ sl^r* i=7fl «^afl^ ZLZ}7} $91*]}, ^-$4: °]^\^ t\}°]*\7} ^ ^ 
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°l*h £ w>^tb ^Hl» ^l^Tfl ^^i}. 

^ 3-gr o^sfl cj-^ #eJ)A] ^5.3 £A]*V ^o]cf. 

£ 3^ ^"2:^, ^^(partition) A 210, B 215, C 225, D 220, E 230 n-1 235, 

n 2357> SLAlsH o^cf. 

^ (partition)^ feflA] pfls.e) #&)^ 0.5. #*]3.>H t^^. 

<g 4 s|-E]^(partition)^ <tf°m #e^oj| 4 sJ-e]^ (partition)* 

210 , 215 , 220 , 225 , 225 , 230 , 235, ^ 240£- X t^iac] ^? Y ^-^5)^ ojrf. 

4 y ig^E^ Y H^Em *lH*Kr Y ^^(240)^ 9X^. 
4*r^ Y i3 i&cl #(240)01 i^ofl ^fl^- ^ 014. 

X ^ Y €3)^, 7}4~ ^ 3L^r*r ^ «HflA] 

(200) vfl^ 4^ ^04^ AlEM-g. 7 Bf* r 7fl ^rf. X iS^i ^ Y ^^JLiiL*) 

*<H, 4^ -9 (part it ion) A7 r ^M]^ -§-<>> ( par tition) B £j ^h=- *J s)-b| 

^(partition) 7l4fo] 4£aH o]=.^^cf. ^ 2}-^A^(p artition )^. 4^ xj.^^ 4, ^ 

*>i4 zl o]aJ- iff ^ 5Jrf. irHq-Ai, ofls s.^, (part it ion) nfl^e) 

■1-s-ol ^e]^ 4f-*l, 3)-E}Ai (partition) A xfl^l °fl5.eH 7l^-^ ^ o^cf. 

A>-g-^> 9j^2i]o]^(250)l- -§-*}) #eflA] pfla.E)(200)^ ^ 
Si^. H ^a) o,)]^, A>-g-^> oiE^jffl 01^(250)^- 1-2JW ufl2.e| * r *fl<£| <a^-olc]-. tij-s. ^A] 
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4* *)H*r7] ^ Af-g-sj^ ^Bfl7ll-(state machines)* S^tJ-. 

^^H, 27fl^ ^ 7l-s- ^(^]# 3£f 73 a] ^ ^o> cfio]B] S^H 7]^> 

3iH Sl^ ^-f, 27fl^ ^-Efl7l#(state machines)^ ^flW. 3 7 fl^ 7)^ -§^0} oj. 

^ ^-f, 37fl^ ^71 #(state machines)^ ^Utr^. 

-tfBfl sfl^^B^-Cstate registers) ^ oiejafl ol^(250)<Hl ^^^1<>| ^Bf) 

^1^]^BK260)^ 2]- 4^(partition)^ q-Bj-^tf. n 7fl^ 4^ (part it ion) ol ^o.^ 

, ^ -S*H3>J n7fl^ #3) (state register)(260)#o] ^fl^c}.. zj- s}-b|a3 

(partition)^ ^H)^r t}-§- ^ ^>q-o]rf: -fr* #Efl(idle), ^ ^(being read), 71^- ^ 
(being written), 2.^ ^*f) ^(being erased). 

SEth ^#7] (sense amplifier) (270)*^- o]^(250)^] 9X^ 

. ^#7l (sense amplifier)^- 71-1=- ^ av^ ^ofl A}-g-^r].. 

^ ^^HlS.^, #^7l-i-(sense ampl if iers)(270)sl 7 fl^ 4^ ^1 ^*3^tr. 

^, 16 H]H S^O}^ fEjA] ^JieH ^0^, Aj^ 7}.:=,^ z)- ^ ^-g- *l*fl 167 flo} ^ 
^7] #( sense ampl i f iers)(270)ol ^-9_S>£K n^A-J, 4)5. ^ j= ^ SrE| AKp artit ion ) 
°1 7l^£|^ ^ ^ ^Ai( partitiori )ol ^-s]^ 327 fl^ #*1 ^7]#(sense 

amplifiers)(270H ^.S^r. 

a^r, 27fl^ 4El^(partition)ol ^ 3 o_3. ^-5^ ^-f 327fl^ zj-*l ^-S.7l# 
(sense ampl if iers)(270)°l ^iLs r th #*1 ^7]#( S ense ampl i f iers)(270)£| 7}]^ 
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#SflA] DflJE.^ ^f(width)(X)4 ^ 7}^ 7fl^(Y)2l §^ 

c?5> <g ^AHs.Ai, 3^^: #eflX| pflSLB^ ^o. > ^ ^ 4^ repartition)^ ^sq^, 
= 43-9(partition)£: 7]^£M , >*fl sj-E^ (partition)^ ^ , °1 

^4- 3X7fl^ #^7]#( sense amplifiers) (270)* A>-g-^. ^oj) A}-g-s^ 

sense amplif iers)(270)^r # ^*fl Al?HH nfl-f u^o. til _g_^_ a}-^*^. 
<76> -6-a>§>tI1, 71-lf.oj) A}-g-5q^ ^7]lr( sense amplif iers)(270)^r # 7]^=- a]^^ 
Af-S-^th *tBM, ^ ^a] c^S-Ai, ^uj-Sl ^7] (sense ampl i f ier)(270)7> 

4 ^ 7 r W «8H 71^- ^ £ 7>W ***\] ^^o)) A>-g-^cf. 

^ #a] ^7] (sense ampl if ier) (270)^ A «1H7> 7]^-s]^ ^ ^ ^ft" nfi a> 

S^L #4 "8" a] ^711; (sense ampl i f iers)(270H #4 ^(redundant column) ^ 

<78> <g ^aH^, z| ^1 ^ ^/2^r 71^.0,1 &oH, 27fl^ #4 7j-xj #^7l#( S ense 

amplifiers) (270) °1 ^-71 (sense amplifier) 1-^(270)^1 i^€4. 

<79> q-6>7>, ^3. ^= I- (charge pumps)(280)<>] ^S.ofl 3.^^. ^=#( charge 
pumps) (280)^r 71-s., ^ ^# ^tr ^t-fr 2^Rrt-fl A]~g-^cf. «g ^a] 

^lSAi, ^Aflofl ^jitt ^= -10 

<80> <^ 0}]^, ^.4?- ^ ^JUg- Sflt^r ^ 7 ^ojcf. ^ ^A] 0}]^ , 

^^(partition)*^ ^ ofl^]^ # ^-g-S}7] ^*fl Aj^. g±=. ^ 

H(charge pump) (280) 7]- A>-g-^rf. 
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si> - nff *Ja] ofls.-H, -^aHI cfa ^ repartition)*^) ^Afl^^l ^Sfl ^^.^ ^ 

# 3M^- afl^^M ^ ^ ^(charge pumps) (280)°1 A>-g-^ ^ 5£t}. 

S2> ^ charge pumps) ( 280 )-£ $_<S 7] 4=- ^ av^^] 3^ ^ 

^^17171 ^«fl, z}- sJ-^AKpartition)^ Y ^E^l <3^£|«H $X^. 

33> Aj- 7 ]4 £0} ^S-S^ pflS.E| ^r, 1-BflAl Pfl£.^7>. tj-^ ^£)^, £^ 

Sj-^Al^ =-^O.S. 7]^-, ^ ^ ^ $X7]} ^H, ZZ^l 4^ AJ-7] ^. 

^0)] X^S)^ C^ol^ ^A] Z}- ^Al ^j=L f^2jO S X^Tfl ^ . 
<84> £. Aj-7] Zj-Z]-^ ^E^o)] ^)o]^» X^f-ofl &6\ o]^ X^^ 7^«^^ A>-g- 

<85> £ 4^ ^ n^-E- <>1^ T^lHH^ 7^^2j- -fl&JjL A^^o] ^ 

= 7> A-ls. nvq-Ai #<3-;go] ^^^1^ tr of* ^.o] H^ol4. 
<86> s. 40^ ( a )# Sfl^ H1.S.3. #«pjL Bfl-g^ Tl^-S. 

^1^4. Str *)\t^ H2, 31^* T22} SAj^j^, CS. 

*r^^. ^-7) z}- sj-Ej^oj] 5*^1^ 0 ]s^ ^ A^Bflofl ^)o]Ei Datal7> *^^, 3He^ 

^-fMl ^ ^^PMH 7-]^^ ^ A] ^tipjLoflA-l A^^ ^ 3}olx] ^r^Cc) ^JE. 

^-^1 ^^>7fl ^e}. £ 4^ (aHH Datal^: ^^-^^^ ^^^5)^ q) o] ^ , zl6\) 
^Datal^r tflsfl xj^t)-. 

<87> £ 43 ( b )^. cflolEl7> 67fl x]#sg "11^1 #Efl» iL°l:n #4. Datal<HH Data4^H^ ^ 
^ d)o)E^olji Data5fif Data6^- t-fl o] e^ 4 . 
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=L 4^- ^J^-S, Data24 Data6°l ^ # 

71- *1^*L $6) o>uJ^ ? ^-JlsK invalid) #3)5. S*l€ ^ ^o]rf. 

£ 4^ (c)ollA^ ^ nflxflofl tfl^fl ^-^H Garbage collection(GC)°l 

#3l» ^cf. ^, Datal^r -S-JLtKvalid) cflolEHju^. 3} o.^. ^ ^ 

°1^ DataM: ^SS)-A]7lJL, ol^ofl JlsHS Data2Sl- *l-g- 3.7} ^<*H^, 

^1 ^rlt^ 7>-fj- mt^. °}^7)} ^ 

*Hr #BflA] PflS. Hi ^ 21" Sj-El^^A-1 ^0}jl t CjA^. nfl^ o] St)- ^ AV 

*1*>H ^>-fi-^-?Vo] ^m^^l ^-¥-^-^1 tfl^(Tl)^ Data3^1 ^^S. 

^rf. 4§7^I Data6JE -^JlsJ-sIjl *l-g- « £2717} sH ^^l^, 7^^^ 
31 <g (T2)S °1^€4. o] q]o)B\ Data7^- *i #*}:n*l- th}. <>1 # 

^ cflolBls #av-*f ^)l^(Hl)^ ^^r^*} *H^r, ^-?>oj ^l^>4. OL^ILS., 

£ 4^1 (d)«lH*l^, ^ D7-l^]r *\^}JL 3lJ= (HlH ^Jljg. 

# d r2H 4*1*1 D7-2» *l#tr4. 

°l?i ^iLS #*Pf ^«Pf *m*3*r n>i4^, ^^^S. ^ ^*1^- l-ol-sf 

*i *M1 21*> ^^51 ^l = (Hl)2l- ^«V^-S1 ^)c(H2)7> *13o] ^oj-^ 

(C)JL3. ^^^4. 3l£L(H2)S # #*13. fo^H 7lcf^4. o)^ ^ o_ S £ 

*w *m*iH cfl°iEi7> ^^^(c)oi ^n^. 

°l e d #^A5L 7il# 3H3# ^*r4 3^ *H3EL(H1)M- ^r&*f- «11=(H2) f^fl 

A i ^47} ^X-l Cl-Al f^3(C)^ ^ ^1 oil S^Ml Sl^C-l], o] ^ o. oj^ £.^§1-^ y^^^ «. 



48-19 





io: 



12533 



#^ 2003/12/27 



£ 5-8: *W *\^% ^W^W ^V^o] 3 7^^ ^1^7> ^ 

^ 4^ *M$\ ^A] cfl-g- j^o] S ^o]cf. 

£ 5^ (aWM o}^ Data34 Data57}- ^Jls^:2, 

^ c)]o]Bl ^^-o] %^><^ Data^ Data97> ^^aL, DatalO^r *i #*}s} :n ^-?>o] 

^, ^^(C)ofl £^ ^ol4. o^7H, -^-^ ^|^(H2)7> 

^ 3|^(H1)» Q^^g., ^^ofl ^o] *V ^^^(C)* 

^^«-o)l c -l]o]B|7> #^-"&] 5&T}^ ^ 7S] GC *r*8<*fH fj>7fl ^Cf. 

°1*>H *>7] ^tfl 5L 5^ (b)4H*|^ #SH^ ti]o]E|ol D7-l^r 3f|l=(Hl)5. °] 

33 ^-f ^l-§- £J} ^ojcf. 

^H, -l-^-Cerase block)^ oflj2.e)o]iAi *]-§- ^ nflS. 

^ 3 D l*Rr 128Kbyte 256Kbyte^ a 7] 3. ^^^tf. o] ufl #7) *\ 
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W 4* 43°1 ^5)^ °l*r 4* ^Kfree block) ^, SH^-I- ^ $1 

^ #7] 4* W £ <^ 3L7l^ 4-fi- £4}« 4*l*Hr 344. 

loi> 44 ^ 4-fr ^V*<H^m, 4^ DatalO^r 4#*!4. 

L02> ols^ ^°<^(C)4 4^ £*}lf-2) ^) = (H1)» vY^t nfl^l S.^ #«Pf4 4* cflo] 

3 43" *&o) SIS? *fl44 4*34. 

103> JE 6^ ^- ^ofl 4€- o]^ 4^ 43-"o Vl 34 ^i^oi -^s^-fr ^.oi ^jEolrf. 

104> £ 6^ ^ £ 4 D ^ £ 5» «-«|| ^°fl 4€- 4^ 4^*3 ^^-^^ 

<T^43* Jl#51# °l-§-*H S^^T ^1, ^ofl 4*fl C)]olEl7> 434 ^oj- 

m^^lfe 43, ^°<HH °1^4te 43^ -i^^al &4. 
105> £4 ifl^l £ 6-i- #2^, -gr ^<^1BJ7V ^ 0 <HH ^34^ 4 

3, ^°<J-3°1 43* -§-*H -S-OlJI o^cf. o]^ 4^4 #4 7l^o.S 4 

*P^4 ^I = (H1), ^iJHM «(|S-(H2), Jfl^SHMI *H«S(T1), *i&Jf4 Bfl^(T2) ^ ^3(0)4 
S7l^ 044.(S101) ^r, 4^ 4^<fl €^ ^ 4^ 3] 4 4 7} 

C106> 2><^ A]^Eflofl cfl*!- 444 ^fl 0^44^4, o] 

*i3" « ^t. 4 43^1 ^ JBLt 1 (S102)7> 4-f-°14^, ^El^ £ 74 GC* **fl 43" 
#£-tb4 4tl*>7fl 34.CS103) #4, #4 GC4 4*1) 4 43^4 S^l^r ^4 

-#71 4 44^0} S. 64 J^-JES W>S #44 ^T*8# ^l^l-Jl, 

43 43-^#-s- ^*>ji \i c}|- £ 6fil if£S 4s #44 ^-1- 4 #^4. 4 
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7H, H1,H2 ^ #2flAl oflS.^6||A-1 ^» Byte ^7}*Hr ^ol^H 

B] 3.7} Sxr Byte 37WH.3. ^^Ml 7}^^>rf. 

07> o]^^- ^nflo^ f^(C)°l 0^1 ^(S104)^7)l sq^l, o]^^. f^o] ^-2- ^ 

108> 2^ ^%V^(C)^] ^ ^-f^ «)1^7> ^tfl^ *|)t=5i|- ^u}-^ H^flo) 

7l^, ^^V^o] IgA^ ^ o.^ ^)^.7l- ^ ^^l ^-^1-Sfi°> *M 

109> ^ ^7^1 104^ ^ ^o o l-^( C) ol 0^ ^-f Hl^ 0°1 Tj-f Z^o} ?g o_ 

ofl tflSfl tflo]Bl7l- 3H^oi*l ^(S105)^1-J1, Zioll ^ eflolBll- *\^-s}7{) ^ 

H0> f^<Hi(C:M 0^1 Jl, Afl^ ^>3-JE]fe ^olEl7> ^^Pf 31 ^, 7^^]^ 

£l£«.J=L£| ^^-5]^ t-flol^oljl, ZL 3.7] 7} S9l 7>^tb^". 
:lll> o] ^-7] cflo-|B^ SfljE-ir H1+S<^1 ^^1^>7ll S)J1, #7} S H7l^ 4| 

7-J#^ ^ ^o] Ej^xl ^o]^>7l #n &n 106°) ^£4. 

cll2> ^, ^-71 7-1^-S]^ ££Mf ^o]E^ ^1^(H1+S)7> 7^ 

^ll^(H2)i4 ^M-Tfl ^<?}(S106)*Kr 3M4. ^tipf 7^^ CiHEi ^ 

= (H1+S)7> 7}^ t-lH^ «1] = (H2)7> ^4^1 ^.o^, <§h ^Tfl 106°ll Hl+S < 

H21- ^S}^ Tj-fol]^. ^ ^, zt 4^]-^^ *i ^^l *«s]-tHr ^B]o]s.S. Hl^ 

^ *1 -f Bj 3* W ^ ^ ^ 3] °1 3 71- X-l Ol , ^"71 C-fl ol Ej SI *H JEL -b 71 SSl Hl^ *1 <^11 A-l Hl+S^l 

^^IS. #7}«!:Cl-.(S108) £ 4^1 (a) ^ (b)<^l i-fl-§-^14. 



48-22 



1021^092533 ^ <Q7\: 2003/12/27 

H3> ZLBjq-, Hl+S <H2* W*Mq ^-f ^, aj^fc ^apf 

BllolEj 3lJ=(Hl+S)7> ^ti>^- cflo]Bl ^1 = (H2)7> *H+7)1 o]i=. r^l 109 ri|J <2}-Sfl # 

71 cJ|o]e)^ 3.7} (S) ^ T^o] 7}^ 371 ol (H2-Hl)^^r #7l HIS] 

114> £ ^ o] ^ o. ^oj-^^. H2 o^ o^j: ^Sfl^JL, ^-71 M-nl^ *L «-( S -(H2-Hl) ) 

115> 2,, ^-^1 109^1 t+Bh+ Wfsq- ^ol #<£;g (C ) ^o. ^ 0 -|^. q 0 j oW>)1 H1 o. 0 o S 

5]:zL ( cllolEl5l uj-^^1 ^g-(S-(H2-Hl)H 0^-b\ x-^sM, olo)l t^l Hl£r (S-CH2-HD) 

37l^># #7Hr}7fl 51^ ^olcf. o]i- £ 40} (c)> (d)o11 «f)tg-^ ifl-§-o]tK ^, £2^ 
(d)<M^ Hiol (S-(H2-H1))<^1 *11^£|ZL, Afls.^- ^ $)*| 7 } ^cf. 

-ii6> ^)o)^7\ ^*pf *im^ n«}^<& ^-71 tfl^i^^s. 

€^-.(Sl07) 

<117> #711 104^1 A-] ^<#^(CH 0^1 ^ 0^1 ^-f^ p}|7W£ ^Sl^r 31 

°1^7> x-m^ c-floiEi^ixi ^-«y(sno)W. 

<118> ^, ^-7^1 104°fl ^^(C)7> 0°1 ^J-^ ^-f^ *I«Pf ^HE^ = 

^He}^ ^c 7 | olp} ^ 0 >^ol ^^ftcf^ <3]*lo]jP3., ^-71 ^^-5-1^ C-flol 

El 7} ^ti>w- ^HE^ ^4- H1+S7V #<#^(C)# ^*r*l tt^Hf- 

<119> ol nfl, ^l&Jf X-l^^ c-llo}El *I1^(H1+S)7> ^^(O* »O.Tg , «K 

#74] lllofl Hl+S <C^ "b^Sffe ^ ^^^l ^^>4^ ^1 *1 °1 5. HI -2] 



48-23 




102^^92533 ^ 2003/12/27 



3*13. ^7HM=h(S112) 

120> ZLS^-, lllolH Hl+S <S* ^ ^, ^S)^ Dfl 

o)^ ^^.( H i+S)7l- ^°^(C)^ ^7\) ^Tg, olfe #7)1 114°fl ^-Sfl Aj- 7 ] cflolB^ 3.7] 

(S) ^ 7i#o] 7}^ 3.71 o] ( C - H1 )«].3.n> ^- 7 ] m Q %*)^ T^^T}. 
121> o]i=. Aj- 7 | 7^^ CflolBl7> ^Cfjl ^T^H ^ ^-g-l?] ^^-7l $)f$; % 

°H, °1« ^ !-2fl*l ^lael^l tflsfl ^ oVufl^- ^ ^Tfl s)^ ^o]rf. 

H2S. ol^-Tfl £|fe*0, o} nfl ^-7] ^wV^ofl 7-1 # 7 >^-|!: ^#°1 &Tr*l ^ SHl*fl <>> *V 
t}.(S115) ^, S^l M-^^l ^(s-(C-HD) 37l» &#o) s)^] ^-ol^rf. £ 

5(bHl *fl^*Rr ^-S-^l^. 
cl23> #7] ^jjL^oj] x-l^- 7>^*V -g^o] o^o.^ ^-^l H6^A-1 ^ (S-(C-HD) 

371 tHlo]Bl# H2^^15. ^7]i, ZL Afls^r ^H^l (S-(C-H1))» 

5- 5(b)*IM 07-10] H1-O.S. #7}*1 3^ #Sfl o^D^ ^ fltj.. 

<125> 3^, ^-71 J^Y^Hl 7>^tb ^#*1 ol£r C-flolBlS. 7>^- ^ 

^H^l-b 3 AS. #7?! 118^] a^s} ^-01 7V^.^>#^> ^JHl* ^aV^-S. ^ifljz. u}i>] 
OS] 3*13. i*M(^, H1=0) ^^-*>ul #\S4. 
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€4.(S113) 

«*<^ S 7^ °W ^^LsL 7>«1^] ^5)]^(GC; garbage 

collection) ^-i- iL£l Jl#£c>14. 

£ 7^ GC 13 tfl ^1 ^ *i#ofl tBtt -2-^-7> #<H^, GC^^M 31 

3H^*r ^ ^5£) (buffer H €r*fltr^r. 3.71^ 7l~B-^?J : ol f 

^o.^, ^*fl ^H^* ^7]J1 Jf-ZLIU- *)^r Si*} 7]-§- 

^l7> £ 6°lH *)£- ^-^ GC» ^ ^>ltf.(£ 6^1 S101-S103) 

*\}o}&\ 3.7HI tflsfl ^ "-(free block)^ €r*l)tb ^m$>201)*\)*\ ^ 
sHl 3HB]7r &*r*l ^(S202)tb ^, #9= *|3H tiHe^} ^ ^ dH^}- ^«>^- 
^^7} ^-<?l(S203)^rCr. 

#3) 203°)H cflo]^7> a^^o] o>^ ^ ^ajr^-fi)- £-gr «<^°.3. ^ 

3KS204)*rJL, ^rtfls c-flo]E-l7> ^ 7K5-^-#°l ^-g-*}-*! ^-^l(S205)t!:^. 
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33> ^} 205<*IM *hfH£#<>l GC ^-t- ^^}JL, a>tfls. 7MH§-#°] ^^^] & 

^-Ji*>al *13r4.(S206) 

^*}7l rf^l ^ GC7> fcB^lfe^, o) ^ £. 8 ^ ^LBflH^l 

135> oj&|^ ^-eJ)oi]a-1 s. 8^- &o] t ^ nsfl^l^l n 2 *HKfree) -M-fr ^-^>i 

9X°.t&, d ol# *|,g. ^ofl tfltb ^1^- ^<^1 IH^}*! fe4. N 2 tt Ji* ^ ^*H1 
tfl^B ^ 10% ^tb^-.^fl ^hfr 711^7} MH N 2 a>°W oi o. n}|^ ^tfltb N 2 

o]aJ-o) g^-fr ^^>7l 7fl^# ^|^4-(S207, 208, 210, 

211) ol rtj), Aj- 7 ] n^o. m 0 -| ji^e]^ tMlSM: ^l^Rr 3-2-3., ^ ^*<H 4 

2}2£^ 3<LsL ^ 5£4. ^, 27flM- 37fl5l ^ ^ tflofl ^-Tfl 5)^, A]i 

^ ^215}- C-fl ol &j ^ ^-JL t-flo]El7V 4M 5flfe ^1^- « -B-JL Cflol 

E]» 7>-B- &7)JL, ZLofl Hj-ef Aj-7] M-o] JjLj^ ^o) *|-g- ^ 

cl36> S^:, Aj- 7 ] N 2 ^-8r ^ 7fl^ ^ 10% ^^^4- 

<137> O]^ ^EflA] V\)3_?)*\ -g^^g- ^ A] # 2 - 10«fl , ^}<>]^ & 

^1^2] 100 ~ lOOOWfl ^£1 nfl-o. ^71 nfl^ro]) ^ ^1^- 4^^" ^*S*V^ 7 A£r ^}^<>] 



48-26 



' 10^^92533 %;% 2003/12/27 

•38> ZLO\) ttfe} |EflA| ^SL^S) A^*] flt^ <^^^ uflfe ^-£L &<>1 J^^- 

^-7] #2flA] ^jsle^ *Kf ^-^i o|4ji ^^7> ^«3r^ o. 

S ^-7] 10% ^£^14.^ ^ *>-fj- 7fl=^7> Ni ^ilt} 

7]-g- 7>l-i-(^l) ^^tb 7}-fi- 7 fl^7> N a 

139> &7\) ^7fl *K}- -ir-^-^ 7fl^7> N 2 ^1*}°]^ ^1 4^ *]-§- Wfl ^"Jl 

3- ^M: ^-«}JL o]§ ^l^-c]-. (S210, 211) 
140> QC6\]A^B\ 74-B- ^*Mr 3^}^ °l-fKr 7]-g- 2^ o] 7] )t-f 

^7l(7]S-)6fl Wl^gfl A]^ go] ^i^t-fl, cflo]^ ^^-ofl »<H ^ nfl, *hfr 

^-^>7l cflo]E] ^ofl tfltb ^ ^(latency time)*! Q°]x}7) nfl 

*<H.£-^, i^-g. SL-ff-SJ-ulC suspend) ^^7V ^ ^*K£^ ^ 7]^o] 

cl41> SBtt, £3<|^£ 8* -f-Sfl 4^ #2flAl ^ 3HE]<q o]^ ^ 

<i42> <^7H, ^Ei^-i-^ 7fl ^ §5flA] 7}^*\) z]^*}^}, s. 8^ ^ahi 

<143> A>7] 3 f-g-^- 1-SflAl D)|£e] ^jo} A}-§- Bflir t^aj. £4. 3 ^1 *1 (part i t ion) 

^ <3H^1- 7i^>7l #Sfl A>-g-^ ^ flcf. i£*f] j4E.]Al(partition)-8: #2flAl Bl|7£.S)» 3. 
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#«Hr 4\n ^4tt 3Hf ^^7l 4*fl A}-g-Sj ^ &4. Afl j^e)^ 

(partition)^ 7341^ ^-§-*>4 4-§-€ ^ &4. 

144> ^l-l- *<H, ^ 51JEE. 7> y}-^ ^ 4^(partitionH SHr 

^ ^sj^r ^011 xfl^o. 4 wj^i 43^ (partition)^] 7)^t}. 

145> AflS-g- =I=7f ^-^JI ^#4^, 4 44#(partition)£r 3Ef 4*1] A>-g-£)^ 

44#(partition)<>l 44. 44*1, s.^X\ ^2.5^ o]*-Afl ^(seamless) 7}^ r 4. 

:146> 3^-S-^: #Hfl4 ^]2-4 #*]4 x}^ ^A] 3]^, 53 43 ^ (part it ion) 

S^-Ei -s}JL, t-flo]^ *f- 44^(partition)<>lH <>1 -M *j ^-1=. ^ 

44*1, 2= ^*3^ ^4 c|)olEl 73AJ0} o]^-Afl &o] d|]o]b1 7|A]ol o]^o] ^ 

^ &4. 

=147> 5. 9£r -g- ^-^ofl 4^ #eflA] v))3.z) #z)si\ <g <£X\dt)^. s,X\-$. ^o] 4. 

a48> ^ 9# ^^(partition) A 310, 44 ^(partition) B 315, ^ 44^ 

(partition) C 320^r 44 X 4i24 ^ Y i|9?£l4 ^^sl^ o^jr, o.^. <5»Ai]^S ^ 01 

4- 

<149> S 9<H1 E flolO>-g-^ ^BflA] T»))2.e) #44 ^ Z ]]o)*}$-0} «^ ^Al^ofl 

tfl-§-«-4. 

<150> x ^4(307) ^ Y €^#(309, 312)^ 44-3 (part it ion) A(305 , 310)4 ^4<H 
&4. °4 -^4^5-4, s>4 ^(partition) A(310)fe Y •€ 3^-1- (309, 312H 4*fl ^o.S -g-^- 
S H &4. 44 ^(partition) A(310)4 44^(partition) A4 ^ ^-§-(310)^: 
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43 r (part it ion) B4 fs^r 43 ^(partition) A3 *-H*l ^(305)^: 4 

^^(partition) C4 *>fe ^4 ^-o] b)]o]o}.-°-4 ja.^ nflJ£-o]t}-. 

°1 "fl, *r3-3 ^HS -SM ^r(partition) A(310)3 §^ 4*2. Aij^g. ^ 
34*1^ ^ 9X°-*\, Y €^^#(309, 312)^- Y 3s3e325)4 5£4. 

Stb, ^ 314^3 (status register) (335)^ 43 r (partition) A4 ^3<H &t}. 
^•Bfl efl^l^E) (status register) (335)^ 43r(partition) A3 ^tfl— ^ #Bfl(idle), ^ 
^ (being read), 7l^- ^(being written), ^(being erased)— ♦ 33^4. 

■fr*r«Wl, 43 r (part it ion) B°1] , X 3^3(317), Y 4^)3(319) ^ Aj-efl efl^q 

^3 (status registerX340)7V &4. 4b] r(partition) C 5E*b X 3^3(323), Y 4^^(322) 
^ #3) 314^3 (status register) (345)» 3L-§-*r4. 

^ ^HlSAi, T&OJ A]~§-4 olE^] O-|^(330)-b 4 43r (partition)^ tfl^, Aj-Efl 

ell 4^3 (status register) (335 , 340 , 345)7} &4. 

#4 #^7] #( sense amplif iers)(350)^r 43 A| (partition)-!-^ 4-Str4. U ^ 
Al ofls.>H, #4 #^7) # (sense amplifiers)^ *rfe 187fl°14. 

^7^, i67fl^ #4 #^7]^- (sense amplif iers)(350)£ 43 r(part ition)# ^ £|-4- 
tfl"$ 4^- *4<>)1 4~§-€4. *r44 #4 (sense amplifier)^ 43 r (partition)# 

oiBl^ol^ z}- tg^ ^-jr *JH*H=- 4^4 Aj-El]7ll-(state machines)^ 3.W 

4. 444, 27fl3 71^- ^(27fl^ 43 r (partition)^] -§-Ajoj] 7]^-)o] ^.o, 2 7ll 

3 ^-Hl]7l#( state machines) °] €^11?r4. 
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!*> ^ ^^#(charge pumps)(360)3 7fl4^r SE^b ^ tfl-§-^. t\ 

% ^a] ^1^, *|.q.<g ^sfl ^ = (charge pump) (360) <fl tfltt ^^^) ^ tgfl 7fl^ 

^ 41*1 ^-^^ ^ s}-Hl repartition)^ ^r€^ ^-S^ft^r ^^^cf. 

160> 53 ^ 3? repartition)^, ^ €4i£r ¥ 

(partitianW ^^i*. cfs. ^AjS *r*r7>*H4. t^-sH, z]- (partition)*!! 

:161> t^. c%£_*\ t % #*fl ^11, ^ ^^fl ^Hl € 

^ 5M, 4 Si*f| €!Ltr t^W". °1 3-?-, ^*l*£r 

^Atb ^-a* 4^ r(partition)^ < ai^l?14. 

<i62> £ io^ £ si*r i-sjh ^slsi a>-§-^}^ *tfl ^7i^ c^m s^-rn 3 
•14. 

<i63> *cfl «-*7l(4l0)fe ^HHl ^ #*K430)» £ft4. 

<164> ^71 ol]S.^e430)7> qftfl ^-^71(410)^1 S^l^o^ SM^- ^-14, ^30.3. 

1-EflAl ofls.e|e430)^ 4f*R ^71(410)^1 ifl x-l^ereceptacleH ^-g-sM 

3. °l*fl£M 0 > ^-r}. 
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L65> >a-7l 4ftfl i&^Hfe t}°<Hr tH^(bus) ^ ^-71 tt^ofl HS^H 

(processor )7> t 1 *]^, #7] -g- ^ofl ^tb #3M ^5.3(430)^- #7] t^°fl <&^.s]3-, 

166> ^tfl ^71(410)^ ^ S=» ^^^>3L ^7fl 

» s}-^ (part it ion) (460) <>1 

167> o]&|*)- ;=LE.<q A>-g-^ ^ 7]# Hi^l $14. 5E *W 4^ ^(partition) (450) 

^ S# ^ 3H^» S&ffcL §0^, *ufl ^^71(410)^ 3l# 

(dialing director) Sfe -fr^V^r 3MbJ* cflo]^ sj-^(partition)(450H ^ 
:i68> ^1 4^ ^(partition) (470)^: Afls.£ iaj=(440)» ^-§-^4. H ^1 

41 #*fl 4^ (partition)^ ^3 ^SLS. ^% *r SX^. 4^1, #*fi ^7l7> ^ 
^<?1 ^<£, S^(440)7> Afl^-g- 51= sJ-b) ^(partition) (470H 7l^JL c-fl o] sJ-e} 

^l(partition)(450)c>l Jl# c))o]e]# T-fl^l-71 a}-§-£)^ -^^1 ofl , s^E] ^ ( partit i on )(4 6 o) 

<169> o]&)l£ « 0 V^O.S, #7] ^rfl ^71^ ol^-Afl o]^ ^sj- 7JAJ4 ; ^Al^ol 

<170> JE«r, Aj. 7 ] z}-z)-o] sf-E^ofl^Ci] Cflo]Ei ^ ^ £ 4 S. 8^" ^-*fl *^ ^ ^ ^ 
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£11 a] *fl2-3 4^ # (part it ion) °] S-^JL, A t}^ ^b)^^ ^ 

♦ #HflAl ^5LS] ^-7>ofl 2B7)1 ^tifl^ ^ 

5E^- ^H] ^ Jiff- ^] 3Hb) ^7> % + , 

7]^^ A>Aj-o] Pl^tJ-aL § ^}o]^. 
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[$?* 1] 

ofljsiE} &<>H, 
^ ^€ 42-3^]-, 

-*7l 4S.Bj^ T}^ ^ofl ojsfl ^0. S> 4oJe) 7 > ^^0 S 7]^ 

^7] 7]^-, g ^ ^oj-^. ^^^ 7l ^ c^o} ^oj- 

7) 2]- S^go) ^Ajofl 44 7 >^> *J"4, 71^ **|-* §>i4 o}^ ^£7] 

* 3E**Hr *=H^ ^7l7> If^, 

2]" Bj-^^ofl ^#5)^ ClVolB)7> #7] Zj- S^o] ^ ^7> ^-g- ^ ^ ^ Sf)^ 

2] 

4 1*4 sa°w. 

4>7l zj- 43^4 *1#£)*f cflolEl^ ^oj a^ tfs. ^o. > ^ja. 

[^* 3] 

4 2*4 &<>H, 
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4] 

*ll 2^1 &<>H, 

^°o V ^ ^M-Tfl ^-71 ^^ol ^nfl3g ^o.S ol^-s)^- ^J-g- 

*BflA] uflS.^ 

^T-71 2]- ^H}^ 7^5^ °fl^ 3}-^ ^}o]b\S, £r?]^JL, #7} 

^ 3*1^ ^o. S 7i#S)^r ^^-S- *>*r ^ fsflAl ^ls-e) #*|. 

[Ut 1 -* 6] 
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» 3Lf-*Kr 2#*1 ^7)7} 3E$-3^ f 

^7} A *W&<* HH^l- ^-7} A ^ $\2\sn- # 

AA ^°^SL5L ^0.5. *H=r ^€ «2fl^l *fl5.3 #*|7} *fl-g-^ #tfl 

[3^8" 7] 

#71 Z}- Sf-^°H ^^Sjfe C-flolE^ ^s. £ - ^^o] AiS. + , 

4 *\^<LsL AA t^sM 3* xBfe cf^ seflA] Dflas] 

8] 

#71 ^^^34 ^«K« *jgtg 21-21- X-^SjTr CflolE-171- ^<#^HH 

^lS.el #^7> *fl-&-^ ^.rfl ^^71. 
9] 
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^ 4^ #2flA] Dflse) ^17> *fl-g-^ ^cfl ^7], 

10] 

#7] 4 ^^ofl ^^-S)^- cflolBj^. pJ|Ej- C-flo]Bli4 sj-^ C-flol^S. ^J£)^L, # 7 ] 
# T^^r ^ 4^ §2flX| ^23} ^ 7 > 

11] 

4^ 4e]^o S ^ ts. n^?} y]^, ^ jee^ ^ 

Sife #2fl^l °fl2-E}<q A ^#<*] 3Me)* 7-^Rr ^ofl oJc^Ai, 

*fl 3^ ^<L3. *«5.eHl c-))o1e]» Z\^7) ^ o)^ 7-R>^ . 

[^T 1 * 12] 

"#71 *fl*lH A^o] #ff-^ 3H^7} itfl , *] ^ 

^^>7l fl^ 7^j-«^. 
13] 

*11 12* 0 >oi] 
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Ai cfA] Cl]o]B|7> 7^5]^ *%*L3. f>}±t HSLZ)^ Cflol^l- T^j-^l ^tb 

[^^3- 14] 

*ll 12^1 fl^H, 

#7] #*Pf ^^^^ *Hj=<4 ^"71 niL7} ^ ^<#^ o) ^o_s. ^ 

^ 3-?-, ^°<HH #tfl^ 7-^*3 f og. o]^-s)^ ^-i: a^^g. ^ v\] 
J5LEH T3)]olB]» 7-|^V7] ^ 
15] 

#7] 2^ 4^^°n 7^J-5)^ r-Ho}E^ ^tiV ^oj^^. £-E|£|jI, ^ 

# ^<L3- ^ ^A^. -gr^ "flS-SH 3H£j« 7^^7l 
16] 

cH=o} sfE^jUsL ^ ^5. cflo]E-l7> ^ 71^-, SEfe *r 

!-2fl*l *fl-E-^ 2]" ^E^o)] CflolEi #<%X\ 7-^^ #^1H1 , 
Aj-7} Z}- Sj-E^o]] c-llolEl #<go)l IrO-l^ xtfl GC» 
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» ^tb ^^t- #7ll;» i^-Sfe ^SLSi *}±r 3] 




48-38 



lOm P92533 



<Qx}: 2003/12/27 



IS. 1] 



ejaigioi^ 

120 



&EH 
130 



(16) 
14S 



IB IE 



15fi 



X DISH 1£Q 



100 



ULQ 



m 
en 



1ZQ 




48-39 




n 2003/12/27 



ISL 2] 



<PA|D|SL2|> 



Dirl 
entry 


0ir1 
inode 




Filel 
entry 


File 1 
inode 


Filel 
data 


=> mm) 


(a) i7|£W§ A cMI 


Dirl 
entry 


pi 

*inod^ 




Filel 
entry 




Filel 
data 


Dir 1 Filel __k 
inode inode ^ 



(b) "Dir 1 inode^ "File 1 inodeVi m% 4NI 





pi 




Filel 


fRtel 


Re 1 


Dir 1 


Filel 


Dir 1 








entry 




data 


inode 


inode 


entry 



(c) Garbage Collection* M "Dir 1 entry"! o|f ft #Efl 







Filel 






File! 


Dir 1 


Filel 


Dir 1 








entry 




data 


inode 


inode 


entry 



(d)GCo|?itx|g|s iX |f 



48-40 




m BP92533 



^ 2003/12/27 



15L 3] 



1 



Ui 



1 











X 




X 


D 




n 


Ul 




hu 






ID 


ft 




> 


X 




X 


o 




O 


hu 




hu 


El 






o 




CD 





















in 



48-41 



10m»2533 



IS. 4] 

H1J1.G 

1 



H2.T2 
I 



^#Eflo|E| (37|:S) 

(a) 3.7\ sei c«o|ei# mmm t\t m 



Datal 



T1.C 



H1 



H2 



T2 









Datal 


Datagg 


Data3 


Data4 




Data5 


mm 



(b) e|o|e| pit ^l§t^"Data2"sf "DataG-ol m 



\ J 












Data3 


Data4 


Datal 




Data5 





Data7 



(c) GCfi "Datal °S ft7|jl,?A3yS x|§cfg °Data7"# *3*KB^ °Kr #3 



H1 T1 



T2 



H2 













U/-2 




Data3 


Data4 


Datal 


D7-1 


Data5 









(d) "Data7"o| *j$£|a> t?rgo| &e| 



48-42 



192533 



#^ 2003/12/27 



5] 



H1 T1 C H2 T2 















D7-2 


=> 


:Datafc 


Data4 


Datal 


D7-1 


C= 


Data9 


Data8 





(a) 'DatalO't Amm *Wtf £tfo| 8te iN 



H1 T1 C.H2 T2 













D7-2 


D7-1 




Data4 


Datal 


Datal 0 


Data9 


Data8 





<=3 

(b) ? U J£ ^§2| sB£7f o|§a|2 A} E| | 



48-43 



10: 




92533 



^ «}*!-: 2003/12/27 



[5L 6] 



c m ) 



S101 



H1=0,T1=0; H2=0.T2=0; C=0 



I 



B^3 tj(bufier)on cfloN(37|:S) ¥2 sjgg? [— S102 
^ . _ 



— S103 



S105 




S106 




Si 09 



H10II (H2-HDAS 
cflo|E|*|»; 
C=H2; 
H1=0; 

H10|| s-(H2-H1}e[g 
«|0N 

H1=H1+S-(H2-H1); 



H1=H1+S; 



S108 



jL sno 



S113 




HlOfl CflOlEl XiS; 

H1=H1+S; 
S112 



S114 



yes 



H10J (C-H1)Sh 
HON 
H1=C; 

(C+S-(C : il1))<H2 
'and*BHWJf- 



S115 



S116 



no 



KH2V 
? — - — 



s-(c-Hi)ag 

IONS H2£ §7|2 

C=C+S-{C-H1); 
\ 



S-(C-H1)37|o| 
COON X|§; 



S118 



em oifAig; 

3 etfsl HON 

H1=o; 
d|oN£| t-HHxt xi§; 
H1=4QN 37|; 



— S117 



48-44 



10a« P92533 



2003/12/27 



IS. 7] 



N1=2,N2=12; S=MlO|E| H7| 






S205 
f^-V no 








S206 




f / 


T10||Ai ^St^yf 
i^OB ^55| gtl| 





S201 



(NK^XH 

T S208 

_3 / 



S207 



Tl4T20«Ai 44f2|t 




< GC frg g& ) 



48-45 




48-46 



10««92533 #^ <a^>: 2003/12/27 



9J 








2} XI 


mm 






370 




350 



mm is 

2 



S3 @H 
3 
380 



Y 
325 



' — i x ciac-uma^ bi 3if~l 



I&EI£! B 



H X CI aC-l (IlfEl g CI 323~1 



(B) 



Z 
319 



(C) 



ni-Eitf c 

22J2 



322 



48-47 



10*50092533 

IS. 10] 



fHHAI 01IHEI 430 



410 



□ mm 
smin 

□ mm 



aioia 

450 



470 



3E 4JS 
460 



2003/12/27 



440 




48-48 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



